Real world decision making problems are usually too complex and ill-structured to be considered through the examination of a single criterion, attribute or point of view that will lead to the "optimum" decision. In fact, such a "unidimensional" approach is an oversimplification of many decision problems, which usually leads to unrealistic recommendations. A realistic approach to decision making problems requires the consideration of all pertinent factors. However, in order to implement this approach some very essential issues/questions should be addressed: how can multiple conflicting factors be aggregated into an evaluation model? Is this evaluation model unique and/or optimal? How can we handle (aggregate) different types of data including quantitative and qualitative factors? What is the role of uncertainty and what kind of procedures can be employed to reach a reasonable consensus when multiple stakeholders are involved?
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Addressing the aforementioned issues constitutes the focal point of interest in multiple criteria decision making (MCDM) . MCDM is an advanced field of operations research that is devoted to the development and implementation of decision support tools and methodologies to confront illstructured decision problems involving multiple criteria, goals or objectives of conflicting nature. MCDM provides an arsenal of tools and methodologies that cover all aspects of the decision making process. These include problem structuring, data preparation, model building and validation, as well as the implementation of the results. Thus, MCDM enables decision makers to perform a structured analysis and derive well-founded recommendations.
However, it should be emphasised that decision making in complex, ill-structured problems is not a straightforward process. In this context, the tools and methodologies provided by MCDM should not be understood as some abstract mathematical models aggregating criteria, points of view or attributes. Instead, the main aim and scope is to be used in a decision support framework.
"Support" is a key concept in MCDM, as decision models in the context of MCDM are not developed through a straightforward sequential process where the decision maker's role is passive. In a typical setting, the application of MCDM methods is an iterative and interactive learning process. The decision maker provides the analyst with information on his/her system preferences. The results of the analysis facilitate the decision maker's understanding of the problem data and the characteristics of the alternative options under consideration. In turn, this may lead to a calibration of the parameters of the evaluation procedure and/or a reconsideration of the data. Thus, the final recommendation is constructed gradually through a process of iterative and interactive refinement of the information provided by the decision maker. All this valuable information produced during the whole decision support procedure facilitates very much the task of the decision maker, who is responsible for taking and implementing the final decision.
The bases for the modern theory of MCDM have been set during the period after the 1940s with works such as those of von Neumann and Morgenstern (1944) on expected utility theory, Koopmans (1951) on the concept of efficiency, Charnes and Cooper (1961) on goal programming, and Roy (1968) on the theory of outranking relations. Since the 1970s onwards, MCDM has evolved rapidly, scientific MCDM associations have been formed, and numerous advances have been achieved in the theory and practice of the field.
On the theoretical side, recent MCDM research has focused on the introduction of new problem structuring techniques, the development and characterisation of new criteria aggregation models, the analysis of the sensitivity and robustness of MCDM methods, the extension to problems under uncertainty and to group decision making situations. Connections with other disciplines have also attracted considerable interest. Within this direction, the integration of MCDM with artificial intelligence techniques is a promising area, which provides new techniques for preference modelling and learning (e.g. fuzzy, rule-based and probabilistic models, evidential reasoning, etc.), as well as powerful computational procedures (e.g. evolutionary optimisation) which enable the use of MCDM methods in complex large scale problems.
On the applications side, many new exciting areas have also emerged over the past decade. For instance, environment and energy planning has attracted a lot of attention recently, with some typical examples involving the optimisation of energy systems under multiple objectives and the evaluation of environmental/energy planning and sustainable development policies with multiple criteria. Other applications in engineering include transportation systems, construction, robotics, telecommunications, software engineering, production systems management, supply chain management and logistics, etc. Finance and economics has also been an active field with many applications of MCDM methods. Credit risk assessment, financial planning, portfolio management and investment appraisal are only a few examples of areas in finance and economics where MCDM has been successfully used. Other applications of MCDM in the broad field of management include customer satisfaction measurement, quality management systems, marketing, human resources management, e-services (e.g. electronic auctions, recommender systems, etc.), applications in the management of healthcare systems and other public services, as well as in agricultural management.
Researchers and practitioners in MCDM have been quite active, with the organisation of several relevant international conferences and seminars, the publication of book volumes, and the preparation of special issues in scientific journals. Within this context the International Journal of Multicriteria Decision Making (www.inderscience.com/ijmcdm) has been recently launched by Inderscience Publishers, aiming towards publishing all of the state-of-the-art advances in this active field.
